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List of Abbreviations 
 
ADM, Archer Daniels Midland 
Aka, also known as 
Bbls, barrels 
BHA, bottom hole assembly 
BHCT, bottom hole circulating temperature 
BHST, bottom hole static temperature 
BOD, basis of design 
BOP, blow out preventer 
B-T gauge, Bourdon-tube gauge 
BTU, British thermal unit 
CBL, cement bond log 
CCS, carbon capture and sequestration 
Cf, cubic feet 
Cf/sk, cubic feet per sack 
CFR, Code of Federal Regulations 
Cm, centimeter(s) 
CMR, combinable magnetic resonance 
CO2, carbon dioxide 
Csg, casing 
D&CWOP, Drill and complete well on paper 
Eg, for example 
EMR, electronic memory recorder 
EOR, enhanced oil recovery 
F, farenheit 
FEED, front end engineering design 
FMI, formation micro imager 
FOT, fall-off test 
Ft., foot or feet 
Ft/h, feet per hour 
Ft/min, feet per minute 
Gal/sk, gallons per sack 
GR, gamma ray 
HP, high pressure 
Hr, hour 
ID, inside diameter 
IEPA, Illinois Environmental Protection Agency 
ISGS, Illinois State Geological Survey 
KCl, potassium chloride 
L (l), liter(s) 
Lb (lbs), pound (pounds) 
Lb/ft, pounds per foot 
Lb/sk, pounds per sack 
M (m), meter(s) 
M/h, meters per hour 
MASIP, maximum allowable surface injection pressure 
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MDT, Modular Dynamics Tester* (mark of Schlumberger) 
MeV, milli electronvolts 
Mg/L, milligrams per liter 
MGSC, Midwest Geologic Sequestration Consortium 
MI, move in 
MO, move out 
MVA, monitoring, verification, and accounting 
NaCL, sodium chloride 
N/A, not applicable 
NPDES, National Pollution Discharge Elimination System 
NRC, Nuclear Regulatory Commission  
OD, outside diameter 
P&A, plugging and abandonment 
PBTD, Plug back total depth 
POOH, pull out of hole 
Ppg, pounds per gallon 
Psi, pounds per square inch 
Psi/ft, pounds per square inch per foot 
PV, plastic viscosity 
QA, quality assurance 
QA Zone, quality assurance zone 
QHSE, quality, health, safety, and environment 
Qty, quantity 
RD, rig down 
RU, rig up 
RST, Reservoir Saturation Tool* (mark of Schlumberger) 
S, seconds 
SACROC, Scurry Area Canyon Reef Operators Committee 
Sk, sack 
SIP, surface injection pressure 
SP, spontaneous potential 
SRPG, surface-readout pressure gauge 
SRTs, step rate tests 
Sxs, sacks 
TBD, to be determined 
Tbg, tubing 
TD, total depth 
TDS, total dissolved solids 
TIH, trip in hole 
TOH, trip out of hole 
UIC, underground injection control 
US DOE, United States Department of Energy 
USEPA, United States Environmental Protection Agency 
USDW, underground source of drinking water 
VDL, variable density log 
WFL, water flow log  
WOC, wait on cement 
XPT, pressure express tool 
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DRAFT UIC PERMIT FORMS 

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
UNDERGROUND INJECTION CONTROL PERMIT APPLICATION 

FORM 4h - WELL COMPLETION REPORT 

USEPA ID NUMBER: ILD984791459 
IEPA ID NUMBER: 1150155136 
WELL NUMBER: ADM Verification Well #1 

I. Type of Permit 

 
Individual:  ____  

Emergency ____  
New  ____ 
Renewal ____  
Permit Number ____  

Area: Completion Report 
Number of well ADM Verification Well #1 
Name of Field    ____ 
Emergency  ____ 
New   ____ 
Renewal  ____ 
Permit Number   UIC-012-ADM 

Location in Application 

II. Location, see instructions 
 

A. Township-Range-Section:  
 

Verification Well #1 is located 605 feet North and 1175 feet East in the 
Southwest quadrant of Section 32 of Township 17 North and Range 3 
East, Macon County, IL. 

 
B. Latitude/Longitude: 

 
The latitude and longitude coordinates of the well in degrees-minutes-
seconds are 39° 52' 47.2620" N and 88° 53' 36.0924" W. 

 
C. Closest Municipality 

 
The closest municipality to the well is Decatur, Macon County, IL. 

 

III. Surface Elevation 
 

Surface elevation of the well is 669 feet (203.9 meters) above Mean Sea Level. 
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IV. Well Depth 
 

The well was drilled to a total measured depth of 7272 feet (2216.5 meters) below 
the drilling rig kelly bushing (RKB).  NOTE: the RKB is 15 feet (4.6 meters) 
above the surface elevation, or 684 feet (208.5 meters) above Mean Sea Level. 

 

V. Static Water Level 
 

The static water level in the well is 194 feet (59.1 meters) above Mean Sea Level. 
 

VI. Demonstrated Fracturing Pressure, if applicable 
 

Since this well will not be used for injection, no tests were performed to 
demonstrate the fracture pressure. 

 

VII. Verification Well Completion 
 

The Verification Well #1 is fully-cased and perforated at the intervals indicated in 
Table 1. 
 
Table 1: Perforation Details 

Port No. Perf Top 
(MD feet) 

Perf Bottom 
(MD feet) 

Formation 
Name 

Shot 
Phasing 
(deg) 

Total 
Shots 

Z11 MP 4917.5 4920.5 Ironton-
Galesville 60 18 

Z 10 MP 5000.7 5003.7 Ironton-
Galesville 60 18 

Z 9 MP 5653.8 5657.3 Mt. Simon 120 11 
Z 8 MP 5840.4 5843.9 Mt. Simon 120 11 
Z 7 MP 6416.2 6419.7 Mt. Simon 120 11 
Z 6 MP 6632.3 6635.8 Mt. Simon 120 11 
Z 5 MP 6720.3 6723.8 Mt. Simon 120 11 
Z 4 MP 6837.1 6840.6 Mt. Simon 120 11 
Z 3 MP 6945.6 6949.1 Mt. Simon 120 11 
Z 2 MP 6983.0 6986.5 Mt. Simon 120 11 
Z 1 MP 7061.2 7064.2 Granite Wash 60 18 
 

 

VIII.     Well schematic or other appropriate drawing of surface and subsurface 
construction details 
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Please see the Verification Well #1 wellbore, wellhead, and bottom hole 
completion assembly schematics included in Appendix VIII with this report.  

 

IX. Well Design and Construction 
 

Please see Appendix IX for the Contractor Morning Reports, Drilling Mechanics 
Log, and Daily Completion as-built Reports which summarize the rig performance  
and operations throughout the drilling and completion of the well. 

 
A. Well hole diameters and corresponding depth intervals 

 
The well was drilled in three stages with the following depth intervals and 
wellbore diameters: 
 
Surface Hole: 0 – 377 feet, 17.5-inch diameter 
 
Intermediate Hole: 377 – 5322 feet, 12.25-inch diameter 
 
Final Hole: 5322 – 7272 feet, 8.5-inch diameter 

 
B. Annulus Protection System 

 
Verification Well #1 will not be used for injection, however, the well has 
been constructed in a way that meets the requirements of Part 704 UIC 
Permit Program Subpart E, Permit Conditions Section h to establish and 
maintain mechanical integrity and part 730 Underground Injection Control 
Requirements, Section 730.108 Mechanical Integrity. 
 
The surface, intermediate, and long casing strings are cemented to surface 
so there are no open annuli between these strings. 
 
Due to the unique completion design of the Verification Well #1, the 
annulus of the well is defined as the volume above the uppermost Westbay 
packer (#28) and the surface.  More specifically, this space will be the 
annulus between the 2-7/8-inch OD tubing and the 5 ½ inch, 17 lb/ft 
casing (4.892 inch ID).   

 
Throughout the operation of the well, the annulus between the 2-7/8-inch 
tubing and the 5 ½ inch long string casing will be continuously monitored 
at the wellhead to verify that pressure is within the limits prescribed in the 
permit language (14 – 100 psia).  Annulus pressure within the prescribed 
limits can be construed as evidence of mechanical integrity in the annular 
space, which will also be confirmed annually via the test described in 
section X.C. of this report. 

 
  1. Annular space, ID and OD (inches) 

 
The annular spaces between the wellbore tubulars are detailed 
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below and reflect the various casing/tubing sizes that were used in 
the wellbore design. 
 
Surface (0 – 377 feet): 13.375 inches / 17.5 inches 
 

   Intermediate (0 – 5322 feet): 9.625 inches / 12.615 inches 
 
   Long (0 – 7272 feet): 5.5 inches / 8.835 inches 
 
   Production Tubing (0 – 4745 feet): 2.875 inches / 4.892 inches  
 
   Westbay Tubing (4745 – 7128 feet): 2.5 inches /4.892 inches 
 
  2. Type of annular fluid(s) 

 
The fluids occupying the annular spaces between the wellbore 
tubulars are described below. 

 
Surface: fully cemented (see cement details in section XI.C) 
 
Intermediate: fully cemented (see cement details in section XI.C) 
 
Long string: fully cemented (see cement details in section XI.C) 
 
Westbay Tubing: The Westbay monitoring intervals, which are 
perforated and open to the formation, contain native formation 
brines, whose density varies slightly depending on the composition 
of the fluid.  The Westbay quality assurance zones (QA), which are 
not perforated and are isolated against the inner diameter of the 
long-string casing, contain 9.4 lb/gal NaCl with adomite ASP 539D 
brine which was used during the installation of the completion 
system. 
 
Production Tubing: the annular space between the production 
tubing and the long string casing – above the shallowest Westbay 
packer – contains 9.4 ppg NaCl brine with Nalco Adomite ASP 
539D corrosion inhibitor at a concentration of 2 gallons per 1000 
gallons brine. 

 
  3. Specific gravity of annular fluid 
 

The brine occupying the annulus space between the final casing string 
and the 2-7/8-inch production tubing has a specific gravity of 
approximately 1.127.  The fluid occupying the annular spaces of the 
perforated Westbay monitoring intervals varies; therefore, the specific 
gravity is dependent on the composition of the native reservoir fluid.  The 
fluid occupying the annular spaces of the non-perforated Westbay QA 
zones has a specific gravity of 1.127. 
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             4. Coefficient of annular fluid 
 

The fluid occupying the annulus space between the final casing string 
and the production tubing has a hydrostatic coefficient of approximately 
0.488 psi/ft.  The fluid occupying the annular spaces of the perforated 
Westbay monitoring intervals varies; therefore, the hydrostatic coefficient 
is dependent on the composition of the native reservoir fluid.  The fluid 
occupying the annular spaces of the non-perforated Westbay QA zones 
has a specific gravity of 0.488 psi/ft. 

 
         5.  Packer(s) 
 
  a. Setting depth 
 

There are a total of 28 Westbay MP55 packers in Verification Well 
#1. Table 2 displays the setting depth of each individual packer.  
  

 
Table 2: Packer Depths 

Packer 
No. 

Top Depth 
(MD feet) 

 
Packer 

No. 
Top Depth 
(MD feet) 

P28 4823.8  P14 5860.7 
P27 4890.7  P13 6389.3 
P26 4937.9  P12 6436.5 
P25 4973.8  P11 6605.4 
P24 5021.0  P10 6652.6 
P23 5283.5  P9 6693.4 
P22 5329.3  P8 6740.6 
P21 5365.2  P7 6811.0 
P20 5410.9  P6 6858.2 
P19 5456.6  P5 6918.7 
P18 5502.4  P4 6956.1 
P17 5627.0  P3 7003.3 
P16 5674.2  P2 7034.2 
P15 5813.5  P1 7081.4 

 
The packers were inflated with tap water in sequence beginning with 
the deepest. All of the packers were inflated normally with the 
exception of packers P24 and P26. Packer P24 is positioned below 
Zone 10 and packer P26 is positioned below Zone 11. During the 
operation, inflation diagnostics indicated that these two particular 
packers were not able to maintain the appropriate inflation pressure. 
These two packers are judged to be uninflated. In each case, the 
subject packer provided redundancy as part of a 2-packer set 
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designed to seal inside the casing between two perforated intervals. 
The second packer of each set (packer P23 and packer P25, 
respectively) inflated normally and all standard monitoring 
operations of the well are un-affected.  

 
   b.  Type 
 

The Westbay packers can be described as steel-reinforced, 
rubber gland inflatable packers.  

 
                         c. Name and model 
 

The packers in the completion assembly are Westbay Steel 
MP55 System MP55 Packer – 90mm Element Part No. 
0414100C4.  Detailed specifications of these packers were 
provided with the revisions to the permit modification log 
UIC-143-M2 received by the IEPA on 15-Nov-2010. 

 
  6. Description of fluid spotting frequency, type and quantity 
 

After the 5 ½-inch long string casing was cemented in place, it was 
filled with a 9.2 lb/gal (0.477 psi/ft equivalent hydrostatic gradient) 
NaCl completion brine, which was of sufficient density to control 
fluid movement into the wellbore from open perforations and 
throughout the installation of the Westbay monitoring system. The 
maximum reservoir pressure gradient calculated from surface is 
approximately 0.45 psi/ft, as determined from reservoir pressure 
measurements acquired during open-hole logging.  Prior to 
installing the Westbay system in the well, 65 barrels of 9.4 ppg 
sodium chloride brine, with Nalco Adomite ASP 539D corrosion 
inhibitor at a concentration of 2 gallons per 1000 gallons of brine, were 
spotted from TD back to 4500 feet.  See daily Completion as-built 
reports in Appendix IX for the detailed chronology of the 
completion operations. 
 
After the Westbay system was installed and all but the shallowest 
Westbay packer (P28) was inflated, the pumping port sliding sleeve 
of QA Zone 16 was opened and the annulus was flushed with 
approximately 20 bbls of 9.2 lb/gal brine which was circulated through 
the tubing. This mixture was then replaced with 27.8 bbls of 9.4 lb/gal 
sodium chloride brine with Nalco Adomite ASP 539D corrosion 
inhibitor at a concentration of 2 gallons per 1000 gallons of brine.  
Afterwards, the sliding sleeve in QA Zone 16 was closed and the 
shallowest packer (P28) was inflated properly, thereby isolating the 
annular space to surface.  The 9.4 lb/gal NaCl brine (with above-
mentioned additives) is currently the fluid that resides in the 
tubing-casing annular space above the shallowest packer.  

 
        7. Information on well driller used for construction of this well 
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The well was drilled with a rotary-table drilling rig with a water-
based circulating mud system. Contact information for the drilling 
company is listed below.  
 
Pioneer Oil field Services, LLC 

   1290 N State Road 67 
   Vincennes, IN  47591 
   (812) 882-0999 
   Contact Person: Mike Robinson 

 

X. Tests and Logs 
 

A variety of wireline logs and tests were conducted during each stage of drilling and 
completing the well; the types of logs and tests run are listed below with detailed information 
included in the file boxes labeled as Appendices X.A-B. 

 
A. During Drilling 

 
  Surface Hole: 
 

• Wireline  Logs: (Logs included in File Box Appendix X.A-B) 
o Laterolog-GR-SP 

 
  Intermediate Hole: 
 

• Wireline Logs: (Logs included in File Box Appendix X.A-B) 
o Neutron-Density-GR Combo  
o Laterolog Resistivity 
o Micro-Resistivity Imaging (FMI) 
o Elemental Capture Spectroscopy 
o Natural Gamma Ray Spectroscopy 
o Formation Pressures (MDT) 
o Rotary Sidewall Cores (routine analysis results included in 

File Box Appendix X.A-B) 
o SP 

 
 
  Final Hole: 
 

• Wireline Logs: (Logs included in File Box Appendix X.A-B) 
o Neutron-Density-GR Combo Laterolog Resistivity 
o Induction Resistivity 
o Microlog 
o Micro-Resistivity Imaging (FMI) 
o Sonic (MSIP – Sonic Scanner) 
o Elemental Capture Spectroscopy 
o Natural Gamma Ray Spectroscopy 
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o Magnetic Resonance (CMR) 
o Rotary Sidewall Cores (routine analysis results included in 

File Box Appendix X.A-B) 
o Formation Pressures (XPT; summary report included in File 

Box Appendix X.A-B) 
 

• Conventional Whole Core: 
 
Table 3 Whole Core Intervals (uncorrected driller’s depths). 

Hole 
Section 
(in) 

Formation Name Length 
(ft) 

Est. Top of 
Formation 
(ft) 

Core 
Top 
(ft) 

Core 
Bottom 
(ft) 

12-1/4 New Albany 27 2071 2132 2159 

12-1/4 Knox (Gunter-
Eminence transition) 46 4238 4218 4264 

12-1/4 Knox (Potosi) 46 4344 4513 4559 

8-1/2 Eau Claire-Mt Simon 
transition 139 5017 5425 5564 

8-1/2 Mt. Simon 60 5515 5930 5990 
8-1/2 Lower Mt. Simon 389 5515 6680 7069 

 
Results of routine analysis on full-diameter whole core samples is 
included in File Box Appendix X.A-B. 
 

B. During and after casing installation 
 

  Surface Hole: (Logs included in File Box Appendix X.A-B) 
 

• Wireline Logs: 
o Cement Bond Log with Variable Density Log (CBL-VDL) 

   
  Intermediate Hole: (Logs included in File Box Appendix X.A-B) 
 

• Wireline Logs: 
o Ultrasonic Cement Imaging 
o Cement Bond Log with Variable Density Log (CBL-VDL) 

 
  Final Hole: 
 

• Wireline Logs: (Logs included in File Box Appendix X.A-B) 
o Isolation Scanner Image Log 
o Cement Bond Log with Variable Density Log (CBL-VDL) 
o Pressure/Temperature Log 
o Thermal Neutron Decay (Formation Sigma) Log (RST) 
o Multi-finger Casing Caliper Log 
o Casing Collar and Perforating Record Logs 
o Pressure/Temperature Log (Run 2) 
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C. Demonstrate mechanical integrity prior to operation 

 
Once the appropriate completion fluid was spotted in this annular space 
(see description in section IX.B.6), the mechanical integrity was verified 
via a positive pressure test conducted on June 10, 2011 and witnessed by 
IEPA Regional Geologist, Jeff Turner, P.G.  During the test, the annulus 
was pressurized to approximately 317 psig and, once stabilized, 
demonstrated less than 1 psig leak-off during the hour-long observation 
period, which is less than the prescribed maximum leak-off criteria of 3%. 
Please refer to File Box Appendix X.A-B for a plot of the results of the 
Mechanical Integrity Pressure Test.  During the life of the well this same 
annulus will be pressure tested to at least 200 psig on an annual basis with 
a maximum of 3% leakoff allowed, as per the permit requirements. 
 
In addition to demonstrating the mechanical integrity of the tubing-casing 
annulus, the integrity of the entire Westbay system was confirmed through 
a negative-pressure test.  As per the permit requirements, the sealed 
Westbay completion assembly was to be tested to at least a 100 psi 
differential pressure and demonstrate no more than 3% leak-off over a one 
hour period.  Such a test was conducted over approximately 20 hours from 
June 13 to June 14, 2011.  In order to conduct the under balance test, the 
hydrostatic column in the well was reduced via nitrogen gas-lift through 
the gas-lift mandrel installed in the completion tubing at a depth of 1208 
feet KB.  The fluid column was successfully lowered to a depth of 1097 
feet KB.  A Westbay measurement probe was positioned at a depth of 
approximately 1550 feet KB in order to monitor the pressure throughout 
the duration of the test.  The effective pressure under balance across the 
Westbay tubing at the position of the measurement probe was estimated to 
be 535 psi and of a comparable magnitude throughout the rest of the 
completion.  The pressure was then monitored for approximately 20 hours, 
during which period the pressure was observed to change from 222.2 to 
223.3 (1.1 psi), or less than 0.5% of the measured value.  A plot of the 
results of the interior tubing test is included with the File Box Appendix 
X.A-B. 
 
Finally, zonal isolation between the Westbay packers was verified in both 
the monitoring and QA zones by means of pre- and post-inflation pressure 
profile.  A plot of the pre- and post-inflation pressure profiles is included 
in the File Box Appendix X.A-B.  The pre-inflation profile reflects the 
mixed hydraulic head between the monitoring and QA zones when there is 
no zonal isolation; therefore, the pressure at each measurement point can 
be observed to lie along a common pressure gradient line.  As each 
subsequent packer is inflated and as each zone is isolated (from deepest to 
shallowest), the hydrostatic influence of the underlying zone(s) is 
removed.  Therefore, differences between the pre- and post-inflation 
pressure profiles provide confidence that, in fact, the packers are 
effectively isolating hydrostatic communication between each zone. 
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D. Copies of logs and tests listed above 

 
Please see file boxes labeled Appendix X.A-B accompanying completion report 
for copies of geophysical logs and the results of the various test described above. 

 
E. Description of well stimulation 

 
No stimulation was required for the purpose of this well. 

 

XI. Well Design and Construction 
 

The depth intervals, outer and inner diameters, linear weight, grade, coupling type 
and coupling outer diameters, and thermal conductivity of the various strings of 
casing and tubing installed in the well are summarized below with appropriate 
units indicated. Please see Appendix XI for casing tally sheets and locations of 
casing centralizers. 

 
A. Casings, see instructions 

 
1. Conductive casing 

 
   N/A 
 

2. Surface casing 
 

   Top Depth (feet): 0 
   Bottom Depth (feet): 367 
   O.D. (inch): 13.375 
   I.D. (inch): 12.615 
   Weight (lbs/ft): 54.50 
   Grade: J55 
   Coupling Type:  STC 
   Coupling O.D. (inch): 14.375  
   Thermal Conductivity (BTU/ft-hr-°F): 29.02 

 
3. Intermediate casing(s) 

 
   Top Depth (feet): 0 
   Bottom Depth (feet): 5306 
   O.D. (inch): 9.625 
   I.D. (inch): 8.835 
   Weight (lbs/ft): 40 
   Grade: N-80 
   Coupling Type: LTC 
   Coupling O.D. (inch): 10.625 
   Thermal Conductivity (BTU/ft-hr-°F): 29.02 
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4. Long string casing 

 
   Top Section: 
   Top Depth (feet): 0 
   Bottom Depth (feet): 5056 
   O.D. (inch): 5.5 
   I.D. (inch): 4.892 
   Weight (lbs/ft): 17 
   Grade: J55 
   Coupling Type: LTC 
   Coupling O.D. (inch): 6.050 
   Thermal Conductivity (BTU/ft-hr-°F): 31 
 
   Bottom Section: 
   Top Depth (feet): 5056 
   Bottom Depth (feet): 7272 
   O.D. (inch): 5.5 
   I.D. (inch): 4.892 
   Weight (lbs/ft): 17.00 
   Grade: 13Cr85 
   Coupling Type: BEAR 
   Coupling O.D. (inch): 6.050 
   Thermal Conductivity (BTU/ft-hr-°F): 16 
 

5. Other casing 
 

   N/A 
 

B. Tubing, see instructions 
 

Production Tubing 
Top Depth (feet): 0 

  Bottom Depth (feet): 4745  
O.D. (inch): 2.875 

  I.D. (inch): 2.44 
  Weight (lbs/ft): 6.5 
  Grade:  J-55 
  Coupling Type: EUE (min) 
  Coupling O.D. (inch): 3.668   
  Thermal Conductivity (BTU/ft-hr-°F): 29.02 

 
Westbay Tubing 
Top Depth (feet): 4745 

  Bottom Depth (feet): 7128  
O.D. (inch): 2.5 

  I.D. (inch): 2.26 
  Weight (lbs/ft): 3.12 
  Grade:  316L SS 
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Coupling Type: pin-up/box (captive nut) down, with proprietary 
Westbay/ACME thread 

  Coupling O.D. (inch): 3.45  
  Thermal Conductivity (BTU/ft-hr-°F): 9.246 

 
  

1. Maximum allowable suspended weight based on joint strength 
 
Production Tubing: 99660 lbs (45205 kgs) 
 
Westbay Tubing: 22000 lbs (9979 kgs) 

 
2. Weight of injection tubing string (axial load) in air 

 
Production Tubing:  30843 lbs (13990 kgs) 
 
Westbay Tubing: 7466 lbs (3387 kgs) 
 

 
 

C. Cement, see instructions 
 

Details about the various cement blends used in each stage of the 
construction of ADM Verification Well #1, including the depth interval, 
type and grade, additives, quantity, thermal conductivity, and whether or 
not the cement was circulated to surface, are summarized in the following 
sections with the appropriate units indicated. 

 
1. Conductive casing 

 
   N/A 
 

2. Surface casing(s) 
 

  Depth Interval (feet): 0 – 377 
  Type/Grade (Lead): Class A 
  Additives (Lead): Accelerator, LSCM 
  Quantity (Lead) (sk): 366 

 
  Type/Grade (Tail): Class A 
  Additives (Tail): Accelerator, LSCM 
  Quantity (Tail) (cubic yards): 365 
  Circulated: Yes 
  Thermal Conductivity (BTU/ft-hr-°F): 0.73 
 

3.  Intermediate casing 
 
 

  Stage 1: 
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  Depth Interval (feet): 3692 – 5322 
  Type/Grade (Lead): Class H 
  Additives (Lead): 
 

Additives 
Code  Conc.  Function 
D047 0.020 gal/sk blend Antifoam 

 
 
  Quantity (Lead) (sk): 353.4 
  Circulated: Yes 
  Thermal Conductivity (BTU/ft-hr-°F): 0.54 
 
  Type/Grade (Slurry): Class H 
  Additives (Tail):  
 

Additives 
Code  Conc.  Function 
D047 0.020 gal/sk blend Antifoam 

 
   
  Quantity (Slurry) (sk): 348.13 
  Circulated: Yes 
  Thermal Conductivity (BTU/ft-hr-°F): 0.74 
 

 
  Stage 2: 
 

  Depth Interval (feet): 0 – 3692 
  Type/Grade (Lead): 35:65 Poz:H 
  Additives (Lead): 
   

Additives 
Code  Conc.  Function 
D020 4.000 %BWOB Extender 
D079 0.400 %BWOB Extender 
D046 0.200 %BWOB Antifoam 
D167 0.400 %BWOB Fluid loss 
D042 5.000 lb/sk blend LCM/extender 
D044 10.000 %BWOW Salt 
D065 0.350 %BWOB Dispersant 

 
   
  Quantity (Lead) (sk): 979.2 
  Circulated: Yes 
  Thermal Conductivity (BTU/ft-hr-°F): 0.54 
 
 
  Type/Grade (Tail): Class H 
  Additives (Tail): 
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Additives 
Code  Conc.  Function 
D047 0.020 gal/sk blend Antifoam 

   
  Quantity (Tail) (sk): 99.57 
  Circulated: Yes 
  Thermal Conductivity (BTU/ft-hr-°F): 0.74 

 
4. Long string casing 

 
  Depth Interval (feet): 0 – 4950 
  Type/Grade (Lead): 35:65 Poz:H   
  Additives (Lead): 
  

Additives 
Code  Conc.  Function 
D020 6.000 %BWOB Extender 
D046 0.200 %BWOB Antifoam 
D167 0.400 %BWOB Fluid loss 
D153 0.300 %BWOB Antisettling 
D079 0.175 %BWOB Extender 

 
 
   
  Quantity (Lead) (sk): 725.18 
  Circulated: Yes 
  Thermal Conductivity (BTU/ft-hr-°F): 0.75 
 
  Depth Interval (feet): 4950- 7272 
  Type/Grade (Tail): EverCRETE 
  Additives (Tail):  

 
Additives 
Code  Conc.  Function 
D174 10.000 %BWOC Expanding ce 
D206 0.050 gal/sk blend Antifoam 
D145A 0.100 gal/sk blend Dispersant 
D500 0.400 gal/sk blend GASBLOK LT 
D177 0.020 gal/sk blend Retarder 

 
  Quantity (Tail) (sk): 800.71 
  Circulated: Yes 
  Thermal Conductivity (BTU/ft-hr-°F): 0.75 

 
5. Other casing 

 
N/A 

 

XII. Surface Facilities, see instructions 
 

Verification Well #1 will not be used for injection and therefore there are no surface 
facilities or injection-related equipment affiliated with this well.  
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A. Filters(s) 

 
N/A 

 
B. Injection pump(s) 

 
N/A 
 

XIII.       Hydrogeologic Information 
 

A. Revised UIC Form 4a 
 

Revised UIC Form 4a can be referenced in the Completion Report filed for 
the injection well CCS #1 (Frommelt, 2010). 
 

B. Revised UIC Form 4d using actual data on injection formation 
 

Revised UIC Form 4d can be referenced in the Completion Report filed for 
the injection well CCS #1 (Frommelt, 2010). 

 
C. Revised UIC Form 4g 

 
Please see Revised UIC Form 4g included as Appendix XIII.C. 
 

D. Copy of well completion report submitted to the Department of Natural 
Resources (Formerly Mines and Minerals) 

 
Please see attached copy of well completion report submitted to the DNR 
included as Appendix XIII.D.   

 
E. Copy of any plugging affidavits on injection well filed with Department of 

Natural Resources 
 

N/A 
 

XIV. Injection Fluid Compatibility, see instructions 
 

The verification well will not inject CO2 however it is anticipated that it will come in 
contact with CO2 from the nearby injection well. 
 

 
A. Compatibility with injection zones fluid 

 
Please refer to the discussion included in the Completion Report for the 
injection well CCS #1 (Frommelt, 2010). 

 
B. Compatibility with minerals in the injection zone 
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Please refer to the discussion included in the Completion Report for the 
injection well CCS #1 (Frommelt, 2010). 

 
C. Compatibility with minerals in confining zone 

 
Please refer to the discussion included in the Completion Report for the 
injection well CCS #1 (Frommelt, 2010). 

 
D. Compatibility with injection well components 

 
1. Injection tubing 

 
The Verification Well #1 is not intended for either injection or 
production; however, it has been designed with stainless steel 
components that are resistant to corrosion from exposure to CO2-
brine mixtures.  The only place the Westbay tubing may come in 
contact with the CO2 is at the perforated intervals and there are no 
compatibility issues expected.  

 
2. Long string casing 

 
As per the design specifications approved under the UIC Permit 
No. UIC-012-ADM, a portion of the long string casing installed 
from total depth of the well past the base of the confining layer (to 
a depth of 5056’) is composed of chrome steel (13CR85) and is 
specifically engineered to function in environments with high 
concentrations of CO2.  The long string casing in the remainder of 
the well (5056’ to surface) is carbon steel.  Reactivity between the 
injected CO2 and the long string casing is expected to be 
negligible. 

 
3. Cement 

 
As specified under UIC Permit No. UIC-012-ADM, the long string 
casing is encased from total depth to approximately 4950 feet (or 
approximately 370 feet into the intermediate casing string) in 
Schlumberger’s proprietary blend of CO2-resistant cement, 
EverCRETE.  Technical descriptions of the cement properties can 
be found in the original permit application (Chapter 9: UIC Form 
4f, Section V, pages 135-139) and accompanying appendices.  
Reactivity between the injected CO2 and the cement is expected to 
be negligible. 

 
4. Annular fluid 

 
The annular fluid between the injection tubing and the long string 
casing above the shallowest Westbay packer is a 9.4 lb/gal sodium 
chloride brine with Nalco Adomite ASP 539D corrosion inhibitor.  
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Reactivity between the injected CO2 and the annular fluid is 
expected to be negligible. 

 
5. Packer(s) 

 
The packers installed are a Westbay MP55 are manufactured from 
316/316L stainless steel and incorporate a reinforced rubber gland 
made of Hydrogenated Nitrile Butadiene Rubber (HNBR) and a 
pressure balanced inflation/deflation valve mounted on a stainless 
steel mandrel. The Westbay MP55 packers are CO2 resistant and as 
a result will not be impacted by the injected CO2. 

 
6. Well head equipment 

 
Due to the isolation provided by the Westbay completion, 
components of the wellhead equipment will not be in contact with 
the injected CO2; therefore, no adverse reactions are expected 
between the injected CO2 and any of the wellhead components. 

 
7. Holding tank(s) and flow lines 

 
Verification Well #1 is not used for injection and therefore will not 
possess holding tanks and flow lines for CO2 injection.   

 E. Full description of compatibility of injection fluid with items A-D 
 

In summary, Verification Well #1 is not used for injection or production and 
there are no compatibility concerns with the injection zone, minerals in the 
injection zone, and minerals in the confining zone.  The CO2 is expected to 
have negligible to no reaction with the minerals and formation water.  Any 
reactions that may occur are not expected to affect the containment of the CO2 
below the primary seal.  In addition, the materials from which the Westbay 
completion system is constructed are fit-for-purpose and designed to be 
resistant to adverse reactions with CO2 and CO2-brine mixtures. 

XV. Monitoring Program, see instructions 
 

Details of the various process monitoring sensors and gauges are summarized 
below and include the location of the device, the brand and model number, the 
device type (electrical or mechanical), and whether or not the device is 
continuously recording. 

 
A. Pressure Monitoring gauge(s) 
 

Surface Pressure Gauge: Monitoring tag name to be determined (PIT-XX) 
Location: Installed directly into the Verification Well #1 wellhead tree cap 
port. 

 Make / Model: ABB Model 266GSH-U 
 Type: Electrical; Continuous Recording 
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Operating Range (psig): 0 – 435; this exceeds maximum operating range 
of system by more than 20% 

 
Downhole Pressure Gauges: Westbay MOSDAX System 
Pressure/Temperature Probe Model 2580 
Location: There are a total of 11 measuring ports and 1 QA/QC port in the 
well as displayed below in Table 4. 
 
Table 4: Measurement Port Depths 

Measurement Port Depth Measurement Port Depth 
1 7060.6 7 6415.6 
2 6982.4 8 5839.8 
3 6945.0 9 5653.3 
4 6837.3 QA/QC 5482.0 
5 6719.7 10 5001.1 
6 6631.7 11 4917.0 
 
Make / Model: Westbay MOSDAX System Pressure/Temperature Probe 
Model 2580 
Type: Electrical; Continuous Recording 
Operating Range (psig): 0 – 5,000; this exceeds maximum operating range 
of the system by more than 20% 
 

B. Casing-tubing annular pressure gauge(s) 
 

For additional details on the Annulus Protection System, refer to the 
description included as Appendix IX.A. 
 
Surface Pressure Gauge: Monitoring tag name to be determined (PIT-XX) 
Location: Mounted on the Verification Well #1 wellhead port open to the 
casing-tubing annulus. 
Make / Model: ABB Model 266GSH-U  
Type: Electrical; Continuous Recording 
Operating Range (psig): 0 – 435; this exceeds maximum operating range 
of system by more than 20% 

 
C. Flow meter(s) 

 
N/A 
 

D. pH recording device(s) 
 
N/A 

 
E. Temperature 

 
Downhole Temperature Gauges: Westbay MOSDAX System 
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Pressure/Temperature Probe Model 2580 
Location: There are a total of 11 measuring ports and 1 QA/QC port in the 
well as displayed above inTable 4. 
Make / Model: Westbay MOSDAX System Pressure/Temperature Probe 
Model 2580 
Type: Electrical; Continuous Recording 
Operating Range (degF): 32 to 158; this exceeds maximum operating 
range of system by more than 20% 

 
 

Sources: 
 

Frommelt, D. (2010). Letter to the Illinois Environmental Protection Agency, 
Subject: CCS Well #1 Completion Report, – UIC Permit UIC-012-ADM. 
Archer Daniels Midland Company 
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Well Location 
A photo of the well head showing the 9 5/8 x 3.5 2000 psi SO casing head with 3 ½ tubing is 
provided as Figure 1. A map showing well pad with respect to the facility boundaries is provided 
as Figure 2.  Also, a map identifying the location of the geophone monitoring well, the injection 
well, and other appropriate structures is provided as Figure 3.   
 
Additional location information follows: 

Township‐Range‐Section: 390 feet(118.87m) south and  185 feet (56.39m) west of the 
NE corner of the NW corner of the NW corner of Sec 5, 
T16N,R3E; Macon County, Illinois 

Local Latitude:   39.87704081 
Local Longitude:   ‐88.89395539 
Surface Elevation:   675ft (205.74m)  KB 15 (4.57m) ft above GL 
Well Depth:    3500ft (1066.8m) 

 

 
Figure 1:  ADM Geophysical Well Head #1 



ADM Geophone Monitoring Well Completion Report  Page 4 
 

 
Figure 2: Map depicting facility boundaries 
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Figure 3:  Map showing well pad detail 
 
 

Description of Construction 

Summary 
Drilling operations on this well were started on Oct. 29, 2009 and finished on November 11, 
2009. The well was drilled using Pioneer Drilling Rig # 15 and was rotary mud drilled.  
The well driller used for construction of this well is: 
                                                Pioneer Drilling  Rig 15 
                                                Rt 4, Box 142 B 
                                                Lawrenceville, Il  62439 
Surface casing was set to 350 ft and cemented back to surface. An 8.5 inch hole was drilled to 
3500 ft into the top of the Shakopee shale. No cores or DSTs were taken but a suite of open hole 
logs were run. A 31 level geophone array was installed in the well via a string of 3 ½ inch tubing. 
The geophone array attached to the outside of the 3 ½ inch pipe was then cemented in place 
with cement returned to surface. Operations were suspended until all necessary trenching and 
cabling could be installed and connected to a data acquisition system on site. In early February a 
cement bond log was run showing excellent cement to surface. The array was tested and found 
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to be working well. Testing continued until mid February and system was permanently 
connected to data acquisition system. The array was then used in obtaining VSP data at the well 
site. The system is continuously recording seismic events at the present.  
 

Well Design and Construction Details 
A detailed well drawing of surface and subsurface construction is included in Attachment 1. 

 
 Well hole diameters and corresponding depth intervals: 

 12 ¼’’(311mm) hole to 351 (106.98m)ft 
 8.5’’ (216mm) hole to 3500ft (1066.8m) 

 Casings 
 Conductive casing: None 
 Surface casing:  9 5/8” (244mm)  40#/ft (59.53 kg/m)N‐80 LT&C  to 349 ft  (106.37m) 
Thermal conductivity  29.02 BTU ft‐hr degrees F     

 Intermediate casing: None 
 Long string casing:  3 ½ inch OD (89mm) 2.992inch ID (76mm) 9.3 #/ft (13.83 
kg/m)EUE 8 rd L‐80 tubing run as casing to 3496 ft (1065.6m) to support the 
geophone array Thermal conductivity : 29.02 BTU ft‐hr degrees F      

 Other casing: None 
 Cement 

 Conductive casing: None 
 Surface casing: Cemented with 150 sack Class A cement with 2% Cacl2 and ¼#/sk 
flake. Mix wt 15.8 ppg, Yield 1.19 ft3/sk. Thermal Conductivity .73BTU,ft‐hr F  Lost 
circulation with two bbls displacement left. Picked up 1” grout string and found 
cement 13 feet below surface. Mixed and pumped 50 more sacks of same cement 
and got cement to surface. Total 200 sacks cement used. Displaced with fresh water. 
Floats held. 

 Intermediate casing: None 
 Long string casing: Ran 920 sacks Franklin 10/10 FSS cement with .2% C‐13 retarder 
and 1/8#/sk flake. Mixed at 14.2 ppg and yield of 1.63 ft3/sk. Thermal Conductivity .6 
BTU ft‐hr F.  Displaced with fresh water. Circulated 30 bbls cement to pit. Floats held 

 Other casing: None 
 
The following attachment provides additional details regarding the construction and design of 
the well: 
  Attachment 1:  Well Schematic 
  Attachment 2:  Well Tally Data Sheets  
  Attachment 3:  Cement Reports 



ADM Geophone Monitoring Well Completion Report  Page 7 
 

 

Tests and Logs 
The following tests and logs were completed for this well.     
 

 During Drilling: Drilling Log, Laterlog/SP/Micro Resistivity/Gamma Ray, Compensated 
Neutron/Litho Density/Gamma Ray/ Caliper/ Directional Survey 

 During and after casing installation: CBL VDL/ Cement Map /Pressure 
Temperature/Gamma Ray/ CCL 

 
The following attachments provide additional details regarding the testing and logging 
completed: 
  Attachment 4: Drilling Logs 

Attachment 5: Drilling Log, Laterlog/SP/Micro Resistivity/Gamma Ray, Compensated 
Neutron/Litho Density/Gamma Ray/ Caliper/ Directional Survey 

Attachment 6: CBL VDL/ Cement Map /Pressure Temperature/Gamma Ray/ CCL 
 

DNR Well Forms 
Forms OG‐5 Well Drilling Report and OG‐9 Well Completion Report have been submitted to the 
Illinois Department of Natural Resources – Office of Mines and Minerals.  Copies of these forms 
are contained in Attachment 7. 
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Figure 1

Geophone Well Schematic
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Attachment 3:  Cement Reports  



 

 

 



 

 
 



 

Attachment 4: Drilling Logs  



 



 



 



 



 



 



 



 



 



 

 



 

Attachment 5: Drilling Log, Laterlog/SP/Micro Resistivity/Gamma Ray, Compensated Neutron/Litho 
Density/Gamma Ray/ Caliper/ Directional Survey 
 



 

 
Attachment 6:  CBL VDL/ Cement Map /Pressure Temperature/Gamma Ray/ CCL 
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